MRNA and enzyme activity of hepatic 11beta-hydroxysteroid dehydrogenase type 1 are elevated in C57BL/KsJ-db/db mice.
To evaluate the importance of 11beta-hydroxysteroid dehydrogenase type 1 (11beta-HSD1) in insulin resistant diabetic C57BL/KsJ-db/db mice, we measured the activity and mRNA level of 11beta-HSD1 in the liver of db/db mice and their heterozygote litter mates, db/+m mice. The blood glucose, plasma insulin, and corticosterone levels of db/db mice were significantly higher than those of db/+m mice. Despite hyperinsulinemia, the activity level of this enzyme was significantly higher in db/db mice, and the mRNA level of hepatic 11beta-HSD1 was also significantly higher in db/db mice. Since hepatic 11beta-HSD1 in vivo mainly functions as 11-keto-reductase and does not work as 11beta-oxidase, these results suggest that the rate of hepatic conversion of 11-dehydrocorticosterone to corticosterone is increased in db/db mice, resulting in higher glucocorticoid activity in the liver. The increased hepatic corticosterone concentration due to the elevation of 11beta-HSD1 and high plasma corticosterone concentration may antagonize the action of insulin and cause insulin resistance. These findings have a potentially important implication for relationships between increased hepatic 11beta-HSD1 and insulin resistance in db/db mice. The present paper is the first to demonstrate the increased activities and mRNA level of hepatic 11beta-HSD1 in db/db mice.